Interest in finding out how many children are handicapped as the result of prenatal influence which might possibly be avoided has increased in recent years, but systems for reporting congenital anomalies have been disappointing. A birth population may sometimes be regarded as well documented because most of the children with anomalies are known to at least one of the various health agencies or treatment services. However, unless such information about the affected individuals finds its way to a single location, it is not possible to derive unduplicated counts of the total numbers of children involved. The extent to which this is true in the Canadian province of Nova Scotia will be illustrated by data from the records of three largely independent sources, namely the hospital insurance system, the vital records system, and a registry for handicapped children.
The main incentive for recent schemes of so-called 'monitoring' or 'surveillance' of the rates at which congenital anomalies occur stems from the thalidomide incident, and from the fear that this might be followed by other similar incidents. Such schemes have emphasized the desirability of early reporting. However, recognition of the consequences of prenatal damage is not always possible at an early stage. To cite an extreme example, the onset of leukaemia due to radiography of the mother prior to the birth may occur at any time over the first decade of life. Presumably other harmful influences may have similarly delayed consequences.
The purposes for which data on children with congenital anomalies are compiled may thus include:
(a) Detection of an upswing in the frequency of one of the anomalies (as with the phocomelia induced by thalidomide);
(b) Identification of particular prenatal influences that may cause anomalies, especially where the expression of the damage is delayed in its occurrence (as with the induction of leukaemia of childhood by prenatal irradiation); and (c) Follow-up of the affected children to ensure that none will lack necessary treatment through oversight.
The relative ease with which information on individual cases in the province of Nova Scotia may be pooled from the various relevant files makes it possible to identify an unusually high proportion of the children with congenital anomalies in that province. The present investigation deals with children born in 1964 and followed through 1968.
SOURCES AND METHODS
For the present study, information on children with congenital anomalies, born in Nova Scotia in 1964, has been obtained through the Nova Scotia Chapter of the Canadian Rehabilitation Council for the Disabled, from their Central Register of Handicapped Children. This information has been pooled with that from case discharge summaries of the Nova Scotia Hospital Insurance Commission and the vital registration system for the province, obtained for the purposes of an earlier study (Newcombe, 1969) .
For the earlier study, records of hospital discharges during the first year of life, and of infant deaths, were merged into a single file in which the affected children were identified by name, birth date, and geographic area of residence. A total of 18,314 children who were born alive in Nova Scotia in 1964 were screened in this way for anomalies, and a few additional cases from among 260 stillborn children were found from the published statistics. (The population of Nova Scotia in 1964 was 763,000.) The study was greatly simplified by the fact that the large files of hospital discharge records for the province of Nova Scotia (i.e., more than 100,000 per year) exist as punchcards and magnetic tape, and some use was also made of the similar mechanization of the death registrations.
The pooling of records from these two sources yielded, in the earlier study, better reporting of affected infants than had been achieved elsewhere through the use of a variety of single sources such as (a) the routine 'physician's notification of birth forms' for the Canadian province of Ontario (Ontario Department of Health, 1966) , (b) a special world-wide hospital survey of congenital anomalies among newborn infants (Stevenson, Johnston, Stewart, and Golding, 1966) , and (c) special registers of congenital anomalies, such as those of the cities of Liverpool and Birmingham (Smithells, 1968) .
At the time when the earlier investigation was planned, use of the records of the Nova Scotia Central Registry of Handicapped Children in that study was not seriously considered. The reason was that the records were not in punchcard form and were thus less rapidly manipulable. However, the success with which affected children were identified through the other two sources over a single year of life led to speculation concerning the possible numbers of further children having the same conditions that might be known to this Registry.
A (Table III) . Only where two or more different threedigit disease codes were applied to the same child was the case regarded as one of multiple anomalies. If the fourth digit had been used, or if different conditions reported on separate records had been included, the numbers would have been larger. Comparable data for multiple anomalies ascertained through the hospital and death records are presented in the earlier paper.
Comparisons are made with the numbers of anomalies found by a special registration system set up in the British City of Liverpool (Table IV, and Smithells, 1968) . If the comparison is restricted to those kinds of disease which are represented in the Liverpool study, the rates for total anomalies per 1000 live births become 37'6 and 28-6 for Nova Scotia and Liverpool respectively. Where unduplicated counts of affected children, rather than anomaies, are compared, the comparable rates are 33-0 (605/18,314) and 23-9 (2,183/91,176). The unusually high frequency of congenital malformations of the digestive system reported in the hospital records for Nova Scotia has not been fully investigated, but the difference is still substantial even if this group of conditions is ignored. Presumably the differences would have been greater still if the Nova Scotia hospital and death records had been employed beyond the first year of life.
The choice of conditions that are to be regarded as congenital is to some degree arbitrary, and the use of too restrictive a selection could result in possible failure to detect some important trend or cause-and-effect relationship. Conditions that might have been included in the list but were not, and which are known to the Central Registry of Handicapped Children, are shown in Tables V to VII. (1966) Hereditary diseases (Table V) come within most definitions of congenital anomalies because the casual circumstances are undoubtedly present at birth whether the disease can be detected then or tumours they induce, and in particular the delay between fetal irradiation and the resulting leukaemia, it would seem surprising if the causes of most tumours of early childhood were not prenatal. When all of the conditions in the foregoing tables are considered, and when congenital malformations of stillborn children (from the stillbirth registrations) are included, it may be said that the integrated records represent 48 affected individuals and 56 anomalies per 1000 live births, in the 1964 birth cohort followed over a period of four to five years (Table VIII) .
DIsCUSSION
The success of this attempt to integrate records from three major sources to determine the numbers of congenitally handicapped children raises questions about the feasibility of similar routine manipulation of existing health records. Canada (1968) . The increased application of modern data processing methods to medical record keeping, for purposes of economy and convenience, has resulted in similar discussions in other countries (for reviews see Acheson, 1967 Acheson, , 1968 . With so many records now being handled by computers, it has become technically feasible for the first time to treat the individuals as the important units when handling their medical records, rather than the various agencies among whom these records happen to be scattered.
In relation to congenital anomalies, it may be said that the children of Nova Scotia are very well documented, if only the documents could be gathered together. The same might be true of other regions, but in Nova Scotia the difficulties are reduced by the presence of personal identifying information on the hospital discharge tapes, and by the work done by the Central Registry of Handicapped Children.
SUMMARY
The numbers of children with congenital anomalies among the 1964 birth cohort in the Canadian province of Nova Scotia have been studied using three existing and independently derived files of records. These are the hospital insurance magnetic tape records of case discharges and the vital registrations of stillbirths and deaths, both to the end of the The labour of extracting the required information from the three kinds of files varied inversely with their size. The file of hospital discharge records for the province, which is by far the largest of the three, was the easiest to tap because it can be read by high speed computers and identifies the individuals concerned. Some use could also be made of the machine-readable versions of the death registrations. However, access to the relatively small register of handicapped children depended entirely on manual clerical work.
The problem of pooling information routinely from all the major relevant sources is discussed.
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